Characterization of the stress-inducible OsNCED3 promoter in different transgenic rice organs and over three homozygous generations.
To be effective in crop biotechnology applications, gene promoters need to be stably active over sequential generations in a population of single-copy transgenic lines. Most of the stress-inducible promoters characterized in plants thus far have been analyzed at early (T₀, T₁ or T₂) generations and/or by testing only a small number of transgenic lines. In our current study, we report our analysis of OsNCED3, a stress-inducible rice promoter involved in ABA biosynthesis, in various organs and tissues of transgenic rice plants over the T(2-4) homozygous generations. The transgene copy numbers in the lines harboring the OsNCED3:gfp construct were determined and six single- and two double-copy transgenic lines were analyzed for promoter activity in comparison with the Wsi18, a stress-inducible promoter previously characterized. The exogenous promoter activities were found to be significantly enhanced in the roots and leaves, whereas zero or low levels of activity were evident in grains and flowers, under drought and high-salinity conditions. The highest induction levels of gfp transcripts in the OsNCED3:gfp plants upon drought treatments were 161- and 93-fold in leaves and roots, respectively, and these levels were comparable with those of gfp transcripts in the Wsi18:gfp plants. A comparison of the promoter activities between the T₂-T₄ plants revealed that comparable activity levels were maintained over these three homozygous generations with no evidence of silencing. Thus, our results provide the OsNCED3 promoter that is stress-inducible in a whole rice plant except for in the aleurones and endosperm and stably active over three generations.